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Demographics and mobility
We utilize the ABS census data from 2006, 2011, and 2016 residents. This is the highest resolution at which the ABS provides population (e.g., age, sex, employment status) and housing (e.g., household size and composition) statistics. We use these statistics as (dependent) probability distributions in the generation of sample populations.
The stochastic generation of a sample population starts by iterating through SA1s.
For a given SA1, the agent generation process begins by generating a household type.
The household types are lone, group, or family types. These are then further subdivided into the following categories: single, couples with children, couples without children, or single parent families. This household is then assigned a size, conditional on its type, and agents are created corresponding to the household type with attributes such as age and sex. This process continues until the chosen SA1 has as many agents as its known population after which new SA1s are chosen until all are fully populated.
After the agent population has been generated for all SA1s, workplaces and schools are assigned to adults and children respectively. Workplaces are assigned based on the "Travel to work" (TTW) matrix which gives a home SA1, a workplace DZN and a number of individuals who live and work in these locations. As the home regions for all agents have already been defined, agents are assigned to workplaces to satisfy the TTW data exactly. • at least 10% of the postcode area is encapsulated by the SA2
• at least 10% of the SA2 area is encapsulated by the postcode
In cases where multiple SA2s correspond to the same postcode, we assign schools in that postcode to SA2s based on the population distribution of student-aged individuals in the candidate SA2s. This is done iteratively, that is, after a school is placed, the local student populations (with respect to further school placements) are reduced by the size of the school assigned. Using this method, schools end up distributed based on both their documented postcode, and also the local distribution of student-aged individuals.
In the absence of direct data regarding school attendance, we stochastically assign students to schools based primarily on proximity, assuming that students would go to a school if they live within the approximate catchment zone of the school. If a student is within the catchment zone of multiple schools, the school is chosen randomly from these based on the number of available places. Full details of this assignment can be found in our previous work (31).
Natural History of Disease
The natural history of a disease describes the course of a disease from onset to resolution.
This description includes a number of states which describe the properties (e.g., infectious
or non-infectious) depending on the disease being modeled. The model of influenza used in this paper has 5 distinct states: susceptible, latent, infectious symptomatic, infectious asymptomatic and recovered. The latent period captures the time from initial exposure to the pathogen to the onset of infectiousness. From the latent state, individuals progress to either symptomatic or asymptomatic in which case they are half as infectious as symptomatic individuals. An individual that will eventually show symptoms of influenza will typically do so a number of days after contracting the disease.
Therefore, before expression of symptoms, these agents are considered to be in the infectious asymptomatic state. At the conclusion of their infectious period (symptomatic or asymptomatic), individuals progress to the recovered state in which they are not infectious and are immune to infection. The parameters for the natural history of disease used in this model results in generation times of between 3.35 and 3.39 days dependent on the value of R 0 . Full details of the natural history of disease can be found in our previous work (31).
Transmission model
In this model, infected individuals spread disease to others via a number of mixing groups.
During the daytime phase individuals can spread the infection to others in their working groups comprised of approximately 10 others working in the same "destination zone"
(DZN). For teachers and students, these working groups include classes, grades, and schools. For each individual i there is set of mixing groups G i (n) which that individual interacts with. Each mixing group g ∈ G i (n) is associated with a static set of agents A g .
At an individual level we are interested in the probability of a susceptible agent i becoming infected during a given time period (step) n. Let X i (n) denote the state of individual i at time n. The probability of a susceptible agent i becoming infected during a given time period is given by p i (n) = P r{X i (n) = latent|X i (n − 1) = susceptible}
where latent denotes the first stage of infection. The infection probability of a susceptible individual i is computed as
where G i (n) denotes the mixing groups which individual i interacts at time step n, p g j→i denotes the instantaneous probability of transmission from agent j to agent i in contact group g. The context-based probabilities of transmission are taken directly from studies where possible. Where context based transmission probabilities were not available, additional steps were taken to calculate transmission probabilities from known contact rates. Full details can be found in our previous work (31).
